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Abstract: The potential use of probiotics in restoring the urogenital and gastromtestinal health has received
tremendous interest in the last decade, while few safety concerns are still being debated. Effect of oral
administration of different doses of probiotic Lactobacillus casei 01 on the haematological parameters, serum
protein and albumin of albino rats was mvestigated. Thirty two rats divided mto four groups (A, B, C and D)
of 8 rats per group were used. Group A was placed on the basal diet with pure milk alone, while group B, C and
D were placed on the diet and also treated with 32, 64 and 96 ml of 107 cfu mL.™" of milk cultured of
Lactobacillus casei 01, respectively for 45 days. Blood samples were collected by carotid artery cannulation
for terminal bleeding into potassium EDTA contamners. Parameters were determined using autohaematological
analyzer. Results show there are significantly increase (p<0.01) in PDW, PMV and lymphocytes% by control
group rats when compared to the other group rats. In rats treated with lowest doses of Lactobacillus casei 01
there were significantly increase (p<0.01) mn Total protein, albumin, WBC and Mid amount when compared
with the control, also amount of Granulocytes, HGB, RBC count and HCT in the highest dose group of
Lactobacillus casei 01 are significantly highest (p<t0.01) except RDW-CV that it was significantly increase
(p=0.01) to the C group rats when compared with control group. Tn other parameter was not found meaningful
different (p<0.05). The data obtamed showed that milk fermented Lactobacillus casei Ol 1s safe and it has

inmunostimulatory effect. Its effect on haematological parameters was dose dependent.
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INTRODUCTION

Friendly bacteria, called probiotics call our intestinal
tract home. The reason they are called probiotic bacteria
because the term probiotic means for life, as opposed to
the term antibiotic which means against life. Our bodies
are actually designed to have a harmonic relationship with
these probiotic bacteria. They help us digest the food, kill
harmful microorganisms and keep us functioning properly
i a number of ways. The rationale for the ingestion of
microbes in fermented Food products elucidated by Elie
Metchnikoft’s hypothesis, have received tremendous
attention in recent times. Probiotics 1s defined by the
Food and Agnculture Orgamzation of the United Nations
and the World Health Organization as live microorganisms
which when administered in adequate amounts confer a
health benefit to the host. To date, probiotic products
have mamly been delivered as freeze-dried cells or
fermented foods, restricted to improving the health and

well-being of the intestinal tract of humans, particularly in
prevention and treatment of diarrhea. Probiotic lactobacilli
are known to confirm an amray of health promoting
activities on their host after either parenteral or oral
admimstration (DeWaard et al, 2001, Oyetayo ef al,
2003; Mirzaei, 2004). Some of their beneficial effects
include prevention of intestinal infection (Mirzaei et al.,
2006), anti carcinogenic activity (Fuller and Gibson, 1997),
control of serum cholesterol (Bertazzom ef al., 2001),
enhancement of immunity (Aattouri et al., 2002), growth
enhancement of animals (Bomba et al., 2002; Chang et al.,
2001). The mechanism by which these probiotics affects
their host and bring and bring about improvement in the
gut barrier can be due to competition for adhesion site,
production of inhibitory compounds and rebalancing of
disturbed gastrointestinal microbial composition and
metabolism (De Waard ef al., 2001, FAO/WHO, 2001).
Lactobacilli have a long listory of use as probiotics
without established risk to humans (Naidu et af., 1999).
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No pathogenic or virulence properties had being
associated with lactobacilli, bifidobacteria or lactocoeci
(Aboderin and Oyetayo, 2006). There 13 however, repots
that under certamn condition some lactobacilli strains
have been associated with adverse, such as rare cases of
bacteremia. It has been observed that lactic acid bacteria
may invade the host body by bacterial translocation or
other routes causing bacteremia (Aboderin and Oyetayo,
2006; Berg, 1999). However, a study showed that there is
no increased incidence or frequency of bacteremia with
mcreased usage of probiotic lactobacilli (Salminen ef al.,
2002). The reports above thus, makes it necessary to
ascertain the safety of any organism with probiotic
properties. In the other study effects of probiotic
Lactobacillus casei 01 m the enable to adhesion and
transiently colomes m the gastro-mtestinal tract
investigated (Ouwehand et al, 1999). Effect of
lactobacillus  plantarum with differential doses in
haematological parameter studied and result showed that
Lactobasillus plantarum has immunostimulatory effect
and can also improve the performance of rats in terms of
weight gain and of cowse improve haematological
parameters n treatment groups (Aboderin and Oyetayo,
2006). Promoting growth effect, composition of
gastrointestinal micro flora and blood parameters in
with probiotic yeasture studied and
there are no any significantly different  between
treatments and control groups. To further confirm the
safety of ingestion of this probictic, a study was designed
to investigate the effect of Lactobacillus casei 01, on the
haematological parameters of healthy rats. A
haematological study 1s a valuable diagnostic tool n
evaluating human health (Cheesborough, 1991).

The aim of the present study was therefore to gain
insight into the effect of orally administered Lactobacillus
casei 01 on the haematological parameters of rats.
Moreover, the effective dose that will bring about health
promoting effect in rats was also studied.

newborn calves

MATERIALS AND METHODS

Source of Lactebacilins casei 01: Strain of Lactobacillus
casei, which was received from Chr-Hansen (Horsholom,
Denmark) mstitute, was being added m sterilized and
homogenized milk with 1.5% of fat containing 1 mL of
solution of probiotic per 100 mL of milk into the sterilized
1000 mL Erlenmeyer flask then it was incubated in 37°C for
48 h. Simultaneously, certain amount of Laciobacillus
casei 01 stock were purified and kept under the anaerobic
and sterilized condition, for further use. After this period,
the milk in the Erlemmeyer flask was clotted and
transformed to the yogurt shape in feature. The bacterial

counting experiments by using the decreasing dilution
providing method and investigation of anaerobic
cultivation was conducted into a glass jar in MRS agar
culture medium in order to make sure that there are no
secondly factors and impurity.

In vivo feeding trial: Thirty two male rat of race albmo
wistar, 180430 g obtained from Pasteur Institute of Iran,
were distributed among 4 groups of A, B, C and D, each
of which containing 8 rats. Firstly, they passed the
Adaptation period within a week under the cycle of 12 h
light and 12 h darkness, under the base diet. On the
Oth day, the weight of each rat was measured and
recorded. Every day for 45 days, the B, C and D groups
were fed respectively 32, 64 and 96 mL of the
homogenated cultivated solution of probiotic containing
10’ cfu mI.™" using the oral method. To the group A, only
1.5% fat milk without any probiotic was given. During the
period the amount of the required food and water was
monitored and at the end of period, the amount of the
required food and water was scaled.

Blood analysis: Blood samples were collected from rats by
carotid artery cannulation into potassium EDTA bottles.
Cell counter (model: systmex KX21 TJapon) was used to
analyze the following blood parameters: Haemoglobin
(HGB), Red Blood Cell (RBC), Mean Corpuscular
Hemoglobin Concentration (MCHC), Mean Corpuscular
Volume (MCV), Platelets (PL.T), Mean Corpuscular 1
Haemoglobin (MCH), White Blood Cell (WBC),
Hematocrit (Het), Mean Platelet Volume (MPV), Platelet
Distribution Width (PDW), Granulocyte (Gran). Albumin
and Total protein in serum were measured by common kits
(Zist chum) and by spectrometer (Bio Wave S1 2000).

Statistics: Data gathered from haemotological parameters
were analyzed using one way analysis of variance. Means
were compared using TUKEY HSD test, all statistical
analyses were performed with SPSS soft ware version 15.

RESULTS

The full blood count of rats is presented in Table 1.
The albumm in group B was highest and there was
significantly different (p<0.01) between B and C, moreover
the albumin amount of rats in control group (A) was the
same with group D. The amount of the total protein in
group which had received the least amount of
Lactobacillus casei 01 dose (B) in comparison with other
groups was reported highest also the minimum of Total
protein like albummn belonged to group C and there were
meaningful difference between the group C and groups
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Table 1: Full blood count of rats orogastrically dosed with different concentrations of Lactobacillus casei 01

Full blood count. A C D

ALB (G/DL) 2.77+0.03% 2.95+0.04¢ 2.51+0.142 2.77+0.11%
T PRO (G/DL) 5.97£0.09 6.23+0.08° 5.26+0.22° 5.91+0.08"
WBC*1(°/ul. 7.08£0.93° 7.25+0.77 5.47£0.78% 2.61+0.40°
Lymph% 68.52+3.99 39144892 56.43£7.71% 35.2248.05°
Gran% 24.11+3.42 35.58+2.88" 34.62+6.61° 55.67+E7.200
HGB (G/DL) 12.62+0.85° 12.12+0. 19 9.81+0.57* 15.12+0.39°
RBCx10°uL™! 7.01£047 6.84+0.15° 4.94+£0.76* 8.5340.20°
HCT% 35.70+2.27° 34,820,495 24924379 41.46+1.15°
RDW-CV% 12.78+0.7% 14.31+0.18® 15.12+0.44° 14.86+0.27¢
PMV (fL) 7.02+0.19° 6.78+0.08° 6.51+0.20% 6.37+0.07
PDW 15.63=0.22" 15.1840.23% 15.30£0.27® 14.60+0.03*

Values are means+SE for 8 rats per group. Means along the row with different superscript are significantly different (p<0.05)

Table 2: Hematological parameters did not have significant differences in four groups

Full blood count A C D
Lymphocyte=10° ul. 15.31+9.81¢ 3.53+£0.322 2.44+0.620 0.96+0.442
Gran=10° 1.61+£0.09* 2.56+0.37 2.02+0.64° 1.10+£0.31*
Mid% 7.60+£1.45 7.35£2.43 8.87+2.4% 10.54+3.03*
MCV 51.08+0.86° 50.98+0.76° 50.55+0.74° 49.01+£0.74*
MCH 17.61+0.242 17.67+0.222 17.54+0.24° 17.65+0.12=
MCHC 30.43+2.87 34.77+0.16 34.82+0.34* 34.87+1.13*
RDW-SD 27.57+£1.18 26.804+0.28 27.44+0.63* 26.914+0.39¢
Pltx10° 464.12+£53.27 531.5+£37.4° 427.87+68.73° 483.8725.74°
PCT 0.32+0.03° 0.360.022 0.28+0.04 0.3+0.01°

Values are means+8.E. for 8 rats per group. Differences among the means of the mentioned parameters in four groups were not statistically significant

(A, B, D), with (p<<0.01) C was lower than groups A, D and
with (p<<0.001) was lower than group B too. WBC count’s
group B liked the two parameters above and group D
which had received the highest dose of Lactobacillus
casei 01 was lowest, the amount of group D’s WBC with
(p=<0.01) was significantly lower then group A and B. The
Mid=10°
there was only a significantly difference between group A
and B with (p<0.01). The Lymphocyte% was highest in
control (A) and significantly different from the other
treatments with (p<0.01) except C. The MPV and PDW
were highest in control and significantly different from
the D group rats both with (p<t0.01). Granulocytes% in
group D was significantly highest when compression
with control and all of treatment groups also there was a
significantly different between D and A with (p<<0.01).The
amount of HGB m group C and D, respectively, were the
highest and the lowest amount. The amount of HGB n
group control with (p<0.01) 1s lower than group D,
moreover with (p<0.01) higher than group C. In counting,
the amount of RBCx10° and HCT group D was highest
and group C was lowest when compression with control
and  treatment groups and there was significantly
different between D and C with (p<<0.01). Tnvestigating
RDW-CV% the maximum percentage was observed in
group C and minimum in group A. The average
percentage of this parameter was significantly (p<t0.01)

amount was observed like WBC as well but

lower in the control than treatment groups. It should be
noted that studying the parameters, Lymphocyte. Gran,
Mid%, MCV, MCH, MCHC, RDW-3D, PT, PCT, a

meaningful difference (p<t0.05) was not found among the
four groups (A, B, C and D) while referring to the Table 2
as in which the numbers are mentioned.

DISCUSSION

There has been a number of studies that reveal the
probiotic potential of Lactobacillus as health promoting
bacteria m man and human (FAQ/WHO, 2001). In the last
two decades the potential of probictic lactobacilli to
restore gastrointestinal health has received interest.
Lactobacillus casei 01 1s one of the bacteria associated
with the fermented milk productions. To assess the safety
of these probiotic bacteria L. case 01, it was fed to wistar
albino rats. The hematological parameters of rats was
observed. The result of hematological parameters
shows that rats dosed with L. casei 01, show signs
of better health based on thewr hematological status.
In a previcus study (Shu ef al., 1999), reported that
4 weeks consumption of L. rhamnosus HNOOL (DRZ0),
L. acidophilus HNO17 and Bifidobacterium lactics HN019
(DR10) strains had no adverse effects on mice general
health status, hematology, blood biochemistry, gut
mucosa histology or the
translocation. There were general increase in the count of
HCT, RBC, HGB, GRAN% especially in rats dosed high
with Lactobacillus casei (D) when compared to the
control (A) (Table 1). A lugh level of Hb, PCV and RBC 15
an indication that the rats are not anemic while a lower
level 1s a sign of anemia (Aboderin and Oyetayo, 2006,

incidence of bacterial
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Cheesborough, 1991). The WBC (leucocytes) counts was
higher in the low probiotic dose group (B) when compared
to the control and other treatments dosed with
Lactobacillus casei 01 however, there 1s not more
different between (A and B). White Blood Cell (WBC) is
important in defending our body against infection
(Aboderin and Oyetayo, 2006). The leucocytes counts
however cannot give specific information and this
necessitated the differential leucocytes counts. In the
differential leucocytes count, the Gran% were lower in
the rats of the control (A) group when compared to
groups B, C and D. Neutrophil is majorly responsible for
phagocytosis of pathogenic microorganisms during the
first few hows after their entry into tissues. The
lymphocyte % of rats dosed with Lactobacillus casei 01
was lower and sigmficantly different (p<0.01) in groups B
and D when compared with the control (A). The primary
role of lymphocytes is in humoral antibody formation and
cellular immunity (Aboderin and Oyetayo, 2006). In
essence, the increase i the lymphocyte count observed
for rats m group control shows sign of immuno-
mostimulatory effect. had earlier reported that oral
ingestion of lactic acid bacteria by rats increases
lymphocyte proliferation and interferon a production
(Aattouri et al., 2002). The mean lymphocytes counts of
the probiotics (Lactobacillus rhammnosus GR-1 and
Lactobacillus fermentim RC-14) fed rats did not change
significantly, indicating that these two strains did not
invoke any peripheral lymphocytosis in healthy animals.
A human study with these strains, results shows that oral
ingestion of L. rhamnosus GR-1 and L. fermentum RC-14
did not lead to immunoglobulin or cytokine changes
beyond normal values.

This finding indicates that in healthy individuals,
consumption of probiotics 1s safe In previous study
which was designed to assess the effect of probiotic
Yeasture on growth, composition of gastrointestinal
microflora and blood parameters in newborn calves,
results showed that probiotic Yeasture in experimental
group significantly on 43 g (8.9 %) mcreased the average
daily weight gains compared to control group (p<0.05).
There were no sigmficant differences m  the
hematological mdicators of blood between two groups
(Oberauskas et al., 2006). Total protein and albumin which
mvestigated 1n the serum, both were increased at the
control and lowest probiotical groups so they were same.
Diet supplemented with probiotics (Streptococcus
thermophilus and Lactobacillus  helveticuson)  the
wistar rats showed Total serum proteins and globulin
were higher in probiotic animals (Dock-Nascimento et al.,
2007). The results obtained from these study showed that
milk fermented by Lactobacillus casei 01 15 safe and it has
immunestimulatory and haematological parameters effects
which were dose dependent.
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